To realize the teaching goals in cultivating students'ability of conducting self-study,freely implementing of knowl-edge,developing scientific research skills,establishing team collaborative spirit,nurturing the innovative capacity and comprehensive quality,four universities led by Southeast University have conducted joint survey and design. Finally,we formulate the essential experi-ment teaching norms and standards regarding the required knowledge for experiment,experiment skills,technical methods for experi-ment,practice capacity and comprehensive qualification. The norms and standards have proven to generate fruitful and positive effects on experiment teaching.
Collect samples of teaching needs
According to the teaching requirements of electrical engineering and electronic information specialties in different types and different levels of schools at the level of basic courses [1] , according to the requirements of electrical engineering and electronic information industry for personnel training specifications [2] , according to the requirements of engineering education professional certification, according to the experimental teaching training Students'basic abilities and accomplishments of self-study, knowledge application, scientific research, engineering practice, teamwork, and exploration and innovation enable them to learn to study independently, learn to do learning, learn to research and explore and learn to design innovative goals in practice, and widely collect requirements and objectives from all aspects.
Basic standards of design teaching
According to the sample information collected, combined with the current educational ideas, teaching system contents, the transformation and renewal of teaching technology and methods, statistics, induction, summary and formation of experimental knowledge, experimental skills, technical methods, practical ability, Comprehensive quality of five aspects of the development of experimental teaching comprehensive, clear, detailed basic standard of the subject research objectives [3] .
Designing teaching facilities
The purpose of establishing teaching standard is to use the standard to guide teaching content setting, teaching process design, teaching mode reform, examination mechanism construction and so on in order to achieve the basic goal of experimental teaching. The project group designed a whole
The system of electrician and electronic experiment demonstration teaching is applied in their respective schools, and the basic teaching standards are adjusted and perfected in teaching practice.
Summarize the research results
Through the teaching practice test, the paper summarizes and condenses, forms the elementary achievement of the basic standard of teaching, and puts forward the requirements of the practice environment.
Basic standards of experimental teaching
After more than two years of research and practice, the formation of experimental knowledge, experimental skills, technical methods, The basic standard of electrician and electronic experiment teaching is composed of the index system of 130 detailed rules of 38 major categories and 5 aspects of practical ability and comprehensive quality. 
3.Comprehensive environmental requirements for experiments
The Electrotechnics and electronics experiment teaching should fully meet the needs of students'information retrieval, self-study, research and exploration, design simulation, production test, summary and exchange, such as research, design, analysis, simulation, experiment, production, welding, test, extra-curricular research, subject competition and so on. Full openness should be achieved in time, space, content and resources. Students can study and practice independently anytime and anywhere, and can receive guidance, support and help [6] . In order to implement the basic standards of experimental teaching, the requirements for comprehensive environment construction, such as experimental teaching conditions, equipment conditions, teaching resources, operation mechanism, open management and information management, are put forward. 
Experimental teaching conditions
The laboratory should have the functions of teaching demonstration, discussion speech, information inquiry, installation and welding, debugging and testing, writing reports and other teaching and practical forms.
Experimental instruments and equipment
The laboratory should be equipped with voltage source, digital multimeter, signal generator, digital oscilloscope and other general experimental instruments, as well as logic analyzer, frequency sweeper, transistor tester, bridge, RCL tester, virtual instrument and other special equipment. And equipped with electronic circuits, alternating current circuits, FPGA/CPLD, microcontroller/embedded systems, and electronic circuits, alternating current circuit design, analysis, simulation, debugging and production of software tools, temperature, humidity, illumination, weight, sound, speed, angle and displacement as the object of measurement or Control objects, etc.
Requirements for teaching resources
The experimental center should construct a website of experimental teaching information resources which is often updated to provide teaching contents, curriculum arrangement, electronic teaching plans, teaching videos, knowledge and methods, technical programs, engineering cases and other auxiliary teaching resources.
3.2
The operation and management mechanism of experimental teaching.
Laboratory Configuration
The experimental center should set up comprehensive laboratories at different levels, such as functional basis, professional basis and professional level, so as to improve the utilization of space and equipment resources.
Operation and management system
Establish the maintenance and maintenance system of instruments and equipment to ensure the equipment intact rate; establish a variety of post responsibility system to ensure the order of experimental teaching.
Open management mechanism
There should be plenty of open time and open space; there should be open management mechanism such as reservation, assignment, login, withdrawal, and so on; there should be the use mechanism of instruments and equipment, experimental platform, components and other resources suitable for personalized experiments.
Safety guarantee mechanism
Establish safety and accident emergency handling mechanism, equipped with security, fire fighting facilities and accident handling supplies.
Information management in experimental teaching
In view of open individualized experiment teaching, information aided teaching is adopted.
With the process management system, it should cover the implementation of the curriculum organization plan, the overall arrangement of the teaching process, the statistics of the examination and evaluation results, the multiple channels of interaction between teachers and students, the management of appointment and assignment, the approval and issuance of device applications, the collection of experimental information on the spot, the submission and correction of electronic reports, the management of the process of practical projects, and the test questions. Educational management and quality assurance functions such as volume survey, equipment and equipment management.
Implementation of research results

The basic standards of electrical and electronic experimental teaching are applied and tested in the schools of the research group members first
The Electrotechnics and electronics experimental center of Southeast University aims at cultivating students'abilities of independent research, knowledge synthesis, innovative design and engineering realization. It focuses on improving the quality of research and exploration, innovative thinking, communication and teamwork. It reforms the innovative curriculum system, carefully designs experimental projects, optimizes the teaching process and integrates them. To create a practical environment, to create an information management system, to create both innovation, practicality and popularization, highlighting the independent study of electrical and electronic practice courses. The construction of the project has broken the situation that many electrician and electronics experimental courses are independent of each other and difficult to carry out comprehensive engineering practice; solved the problems of simple experimental verification knowledge, students'self-study, analysis and research pressure and space shortage; solved the problems of direct teaching in the past, inadequate analysis and guidance, task gradient and task gradient. There are many problems such as the unity of levels and the lack of teaching students in accordance with their aptitude. In the course of teaching practice, curriculum reform and teachers try to change propositions and conditions to guide students to explore, construct knowledge and understand rules independently and cultivate students'autonomous learning ability. Let students understand the functions and principles of the system.
Appropriate variants, promote divergence
The purpose of variants is to guide students to explore physical problems from various angles. The experimental design aims to guide students from the "changeable" physical quantity and conditions to discover the essence of "unchangeable" physical laws, explore its principles and laws from the "unchangeable" nature, cultivate students'divergent thinking and develop their creativity.
Problem Leadership, Enlightenment Wisdom
Expanding the problem around the construction of binary phase shift keying frequency band transmission system model, meticulous questioning, flexible questioning, stimulate students'enthusiasm for inquiry, cultivate students' thinking quality, guide students to grasp research and solve the problem of multiple strategies for students to build a scaffold for thinking, Let students build their own knowledge. Under the guidance of the problem, students carefully observe the simulation results, start thinking to a deeper level, the ability to improve.
Concluding remarks
Through the combination of software simulation and theory in the digital signal frequency band transmission experiment, the students'enthusiasm and initiative are aroused, so that they can grasp the relevant concepts and principles more systematically and profoundly. Simulation technology has changed the form and content of experimental teaching of communication principle course, made up for the deficiency of traditional experimental teaching in teaching means, provided abundant perceptual materials, and made abstract physical laws more visualized. Practical ability has been trained, and remarkable teaching results have been achieved. At the same time, it has laid a good foundation for students to continue to work and study in relevant professional fields.
